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^mttiiwmmcomsmwmmzis \^x. lo 

^ izii±nm^^s:m&^yy'co um^im^mM^^x 
t. ±Mn^]±^m^mm<^m^mm^^b^iz\t±Mt 

j±{^^i7);rfij±.igit,^a, 30 
[ mim. 4 ] 1 x{i 2 \*z%tm(n\mmwm(7m 

u^i^vx}mm^y^)yy\iz^WL^fi. ±ia-fe>'^^^' 

-r^xT-zl^i:. :i(Dxy'-f\^<Dmmzi:*)mummt>^ 

mt±w^^^t(7ymzmftim<^wt^^t^nnti:i 40 

mmizm^x. ±mn^miti^^tLx. m:h'ty^^ 
mi-ttMz. ±nmAE^^tLx. ±.tm:n^y^t- 
^com^i^z}^ txmi^-ttmmkm^^^nmtfm^m 
^tmuzmftiiit ^m^t^himim^coi^Rm 

mmm. 

[0001] 
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2 

hLx^yi^^'^A ^^xmm^^-r^h<^i^m^^hfi. z. 
(T^umjim^^co^y^ j^^m.^<7yrmz. wsmm. 
m^•^y'T(7)mmf^A'^mmth \y^a,\y-^\>z%m}± 
:hm^^H-^h^^b^m.^mi.fz\^^mmmzm 

[0002] 

i^coikm mi\.z^ m^x^^hfix\^h:i(m.<^ 

tmmi^ 3 '<^ivm<7>\m^fm(^i>zmt ^^tit t ^orS) 

oT. '^^mm^s.^yy2t. zco'^mM.mzji^y 

y'2^^^ii±i^^tL^mmzX-^X^^irir-M.i^^J 

3 izm^^ti^mmimt^mm^^yjmm^ 1 

[0003] :^m<^mammmiz$5\^xit. :fT[^^ 
# 1 ti^^iLWSiizmitix\^^t t ^ ut. -fe y^^u ^'N" 

^mmi4izx-^x^^tmm^Mhi^^<^^K). Lti 
ti^-yxm^^^ y5izx^xu^^^u-^6 i^zm^^ti^ 

mm^ 1 ti^mi^^tix-^y^^'^-( ^^xm^ 1 3i:bmt 
^m^isb^t. f±ti^±mm4izx-^x^^^&M^ 

< ^ "9 . 0jflw±^m-^offi;^^-Ei 7 (^^-r p c 1 i 0 

[0004] U^jL V-^ 6 Ji. _bf50J1^fE:fjfi#co« 

izmtx. ±M^m^^m.^yr'2<7)mm^m7irz^ 

i^zufzti. im^^ y 5 izx -oxm^^ti^mmE-^m^ 
comti^p c 1 wjiiz^-oxy^^^ t § izit. "sr^^fi^fij± 

;KVT2^0^M:^J^'Hlt^t7)/jN^^ 1 0 at^tXo t,Z-^^ 

^mm^yy'2^mm'tt. ttz. :f^\^mm^i:i}m 
i^^tixmrns-iim^com^p a i^A^^^^mt^^ 

m^lOaX^h}!Kmi,z±^<^^^. ^Sl Obi:^|> 
J: d (c«r^-Wfi?W±^>'T2 ^^Jliii^^ . ^hifZ^:fjm 
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[0 0 0 5] OT. ±ie:^f^tM#i *^'7'-Affl:^f6it:o 
^^^•CS)'^. _hiBr^f-^x-^3?&>'y-i^^yy^T 

C 0 0 0 6 ] y-Ai^-U yr^rWM^-^^ ^: i: SrSHt 

M:^^^^^^^#l^o-b>'^>'^'-^>'^•x)il&l acomammt 

mi b \ amvmm>L(n'm\ut. 119 (a) \z.=^-tm 

[00 07] Affi:^[6l^i^# 1 cox h n-i?»^B^ 20 

0f^<?)/jN^fil 0 a (ia7#Hg) tC^fctiTtSO. 
^Sl Oatcffl^f -g>/h$^:gS[fi*C$>-g.X:$'V>'N'>rSSM 

[0 0 0 8] \ atmi^flhf,zLti 

119 (b) -^^mmmE^yr 
^^h. y-M.i^vyysconi^E^mzpi.t^t 

t. :^yy°&^:^^Z^Pl.}iX±.(^Z±.^Lfzt^. 30 
"sr^^iifiJ±;Kyr2cO»iEM;^)^'^-i^'<>'3iS^l 

b 1 ^m^xr-M.zyv y^3(^zim^tiiit^^ t . 
^m.A\tzn\^x^^^hm}¥^r^h. zmz^->x 

::t?yT2<7)1^mt:±^<'ttXd(,zmm'tt. ^tnz^ 

0. '^^^s^m^yy'2<7y^(mi)m^f>zmnL. 

[0009] 

M}±^:^K itmm^^^'^ztiP 2xhi> t^ui. 

^M.mf±^yy''2t^i^\itli^^titf±mco'^i^^ ^t:t>-h 

:t^yy'^ryM:bm9 ( c ) lzm'\m2 0 dX^-tX 0 \.zyr 

x^mmm^Mzmwthfz^. •^-i^i^^yyy^ayrf. 
Yjm'mzm^^fthmM.^. 119 (d) \,z.wm.2o 
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[00 10] L:^^L. y'—J^i^')yy3<r>%^)£-nt^^ 
%ti:^-np \x^hh%i,z\t. ^'^^m%£^^yy°2t^ 
x9yiMW^m^\.zlr^yy)£-y]i^^p \mJ,z^LWth}^ 

y^3\m%\ty:^^^j:\^. if^yymyt^'? \\^xvx\t. 

^y^)Mf^xmM.%iW^^\.ti:\'^<ryx:. jKyr8KSi>ii 

09 ( c ) 0!^1tlfe2 0 e -C^-r J: ^ id^J^vrSttj&^a 

%iXh\^xmt. 119 ( d ) C7)J^145^2 0 gT'^^j; a 

1 (7^xy^-}vxYvi-^\iznLxMmzmvi^hm{Uz 
[00 11] \u£^-^'<^)vx\^ut. # 

ffl:^rfti^^#$:Mf^-l. V)-<^-^'>\^mti-\^fz^X\t 

j^h^\mT-j^tf^\^^^^-mmx^'^^ . ^<r>fz 
[0012] imm\t. t-t-hijtmm}(7>^-m^'^m% 

'thfz^lz^j:^tirzh<r>Xh-^X . ^co^mt. mMM 
mcn^tci^-r. m.nMmizii\^X yy 

^^-th^t^izh^. 

[0013] 

E.^yyi)^i^v±^^titmuzX'^x^^fLtr^^ 

y^j^^j ^xm^mrmizmf ^ tifz&^^^mn t . 
tmtim±mmx^ Lfzumf±t^m^izm tx±M^-^ 

^mtfzm&imm(^im^mmzi^\.-^x . ±isr^ 
^ ^x- (z^m^^ rn^jEi: ^ ma^-tiMi^&jmn^ 

iE^^mmm&n-^yr(r)mMmM^m\yt^ x a i^z±m 
&timM^mxm.^mm&:him^mEL. jjem 
mm^tkii^mmcomi^mm&^^tti>zi:^i±m^^&m 
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[0014] 

^t:miE^^t. ^tii,zmtx^yr&:hm/^yrm 
-^ti^}m!^b^^^mmv:!t^yTm^^nME.:hi>zm' lo 

^^m-tt^zLfzti^-^x^^.^iz7f^yy°}±tiRr/^yy°m.s. 

•^m^ti^. -if. n^&tim^m^^b^(^z^,^-^^mm 
im^^yr^mmm&^m^j^-'th x o i.zE:h^^mmx 

y'&:n&x/t°yTifi^t^i&T'rtcox\ r9^^x.—^ 

y y^'wmim^fih . 

[00 15] 

<m 1 mm> uc. m 1 mmt.z^vmmmmn 

0 b 1 .S:t/' 3 0 b 2 b . M?^E;bfi-^^ y 3 3 t^jSM 
t-|)3i^3 0cl, 30c 2, 30o3b^^^hij\p\ 

mm.^3Q^m^^htMz. }±-n^^^UA(^m'&m^ 
tmy\^z7u nxm^3 2^mir . m^^^ ^^xm^3 2 30 
i^ziMMM^-nm^'y 4 y3 3i^zk->xmt)-fii>n.m}± 
tim^titi^3 1 s.<7ynj±-ntcrim±i^zi:-yxmumm 
36>i^^ii-g»nr^^o^3 1 ^WLmz^Lh^m^hir 

[0016] ^ige«)#3 1 fi. jiSfi'iaB 1 a<^J?E 

:^(3j:o^<>f-^N'x^ii&3 2^^MtT*3 0. nM^nm 
^^Ay33^zmt^fih%^m}^zm\:^x^ 1^2 (b) 
iz^:;.d\izm^<rimnmk^^^^^h. _hiaM?^E 
^mn^^^y33\t. ■i3mim^3ot^^iL<nh^\t^ 

r3-9{zj^t-X. [12 (a) tc^'rcJ:-5t:im?^E:ti//# 
j^j^til) . ^(om(^:>^^i^z-:)\^x\tmet^Z7isLf^^^cr>\^ 

[ 0 0 1 7 ] ±Mn\^mm^3ot^yr-M.m-^\^ 
mm^xM. ±mT^^jLj^-9 3t^r-M.'^\)yr 
x'h^^^mi^zt->x. ±Mmimmmi>z^hmEm 

[0 0 18] fl^iRti'. r-j>.>'Vyr3^w^^'^h^ 

t^wrnvx. y-j^myj\^^m^3o^mi<7)^im 50 
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izi^.^izxh^-^^^X^<t. 112 (d) f^z^^X 

d(,Z-^y^y<^^XXm^3 0 aCrMUmmit. 

-^mj}m^3 ocoxy'-jixhu-:^coimn(^zmtXW. 
^iz/\\^<^^ ^ ^y^j^^ j^x^ifAh-^y^^U^-^x 

jis&3 oaiComummcom^Hzi^'^xm^^-t^. 
[0019] ig:t?fl^B*. ^iji.ti'r-z.v'U yr3 ifZi^m 

^^nmmj:i}m2 (b) coJE:trP2cOi:#. nJ^O 

#3 ltiffl^^^^«^-P. ttii)'^':>X iK^m-^Ut. S. 

ti^im4 (,zx^x^^^mm&ijm^t'^y^^< 
^^^x^t<^m^tii. m^mmiz^^^mmmnt 
mt^zy^^. m2 (c) <rmmsi40aii,z^ z<7)b^<o 

mms-tim^t-^y^^u j^xm.mtcomi^^^-t. ^ 

LT. ^COm^lZlt. :if-^yTEMm2 (e ) <7)P2t^ 

mLtzt^ iz^ y-j^iyv yy3(fzs.mmm^tii>tt 

^co^fM±. [12(f) com'\m4 OecoXd tc. 

[ 0 0 2 0 ] h iz^m^co^^^oTifx-i'm^ 
ndm<^mnm^. mmy-^'yvyr3i,zj^m'r^ 

MmK:fitf^m2 ( e ) COP 1 t^^mtizis^^x. 

-6. >- u y ^ 3 ^^zt^jmvx y-M.mijf[^ 

Wm^S O^mi cO^&ffiStc^-^ izx h u—:^^^X^ 
<m^izi,. 1^2 (d) iz^-tXdiz^ ^<r>xy—)vx 

h n- ^ (T^mmizm t x ^—j-ms^mm 3 0 <:o-fe >- 

:^>SW 3 0a cO^nmM^^ < ^ 0 , 

^ tLtCff -) r -^r y y ^'-f V N^X^IS i h.t- 
t^hn.^M^\iZ^\^X\t. 112 ( b ) (C^-f-J: a tC"T^ 

^^°;^^£^3 2^il':>Tmfi^y^ 3 4(;:31(f -g>fci!6. W, 
"^^A^zX-^X^-tmm&hit^-hK 112 ( c ) CO 

!^'fil^4 0 b tc^t-J; 3 tc. ^%-mmz'^^x'm^-~t 

H?J . liMm(c:Jt^T?6E;K>'r2:&»^ia:£fi$:fil>J± 

?ft:«?^tiinrr^o ^ojg:^. i!^yymnim2 ( e ) 

tti^4 0 d T^-r J: a (c^-fL L . ^-j^msmmpr 3 

BE:ti3&^P 1 liZ'mth X 3 tc:^^ . LtiiA-^X . ^^Kvrjl 

:^;&^'p 1 {zmLti^k. r-Ai^u vr 3A.<^m*<?0^ 

7^«^$ti>i>/^\ ^comMm2 ( f ) ^#«4 0 f 

X^^X 0 i^zy'-M.m:^\^mm^ 3 0 coxy^—jvx V n 

-^commi^zmz^x)tm&m:^t^zmm-h r ^ 
[ 0 0 2 1 ] 0 . ±iM 1 mmmcnmmmmn 
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[0 0 2 2] <m2mmm> mz. ^^mcom2mmm 
^la 3 mm4 ^xmm^h . m s li^mmmco 

i: «j^o#3 1 1 ^mf3itim^^^n4 1 lo 

[00 23] }±.i3^mW:4 1 {i. ^TftM^my 'yf^4 1 

cm>'-sfm2K)34 1 bc7;i^n®^^^M-r'i>xr-;w 

4 1 d^^f >i)^'9#4 1 Ai:. i ct)^ '9#4 1 AtCff 

m^im'rtm}±n4 IB t. ^ti^^w:i^4iAtm 

SM4 1 Bhi7)^tc^tt^^^ix:^cfi!l^lS'9#4 lEtt^i^:. 
^i>. JiiS^0#4 1 Ac7)^rLfi^my'y^4 1 cffllltCJi 

1 a<^fl^tciiiffci4 1 dS^:f^t-C?6Ei^U V^4 2i?) 

cor3yvmm4 2ditsmi^y^3 4f,zmm^ti^ c: 

con y Kffl!l^fi^4 2 dl^ltcfi. {fto4 2 d^^^ft^^il 
. ?fi£E^^ u yr4 2 C07fshJ>.mmm4 2 a 

n^s.ijm^^-( >33(>zx-^xnm&ijm^i)m 

•^^ti^tz^. ^(^)ni^Ktii,zxtwm^tmii42d(,z 
x^w&:ht^mzx->x. ^^y}^42ommi-ho 

^coXd^mmzX^^ ±faxr-;P4 1 alt^ -ty^ 

:^^#co^s ^i,zmtfziti3i:nt(DmzX'^xmm^tL 

[0 0 24] l^^V^^-:57 6ti. _b^t/tj:3iC. [^4 

isb^isb ^flfz P c 2 \^Xf<D%^\,Z\m^<DA-mM 5 0c 
fc'Sr"^. Pci J.:Jl±iO^'^t3{iF;f^<:7);*;^a5 0ai:^i: 
0. Pc2 laiiPci l.:JlTc7)igH-Cfi$!lffl[E::^M#coe 

[0025] .liJO J: a t::^iJ^^#t^c*i5!(:0?ftJEI»^M 40 

(3^oT^. ^f^W#3 0:^j>4'^{Mt^'^;^cttTV^|. 

-fey^yNM ^^xil^-&3 0 s.<7Mumm.t^^i:j 

-x%<^j:^. nM]±-n\t9y9mztc^. ^cotz^. u 

t3i4 dm'ia:^t::Jt^Txr-;P4 l a-COTIQI^zMt^:. 

tit}±Mmmz^miz^Kf . xr-;u4 1 SLt^^Aiiji^z 

:k^<^m^tiX^^KfM4 1 hcomUMWJj^^^ < 
^•9. ^6ra4 1 B^-i^^miK>^4 1 b$:^tTE?A 
^ y 3 4 t^^Iti 6 }±m(^MmmM^ J; o T . -ej 
^20^4 1b|^coE;»j3&-WL. fi^^>r>'5tcJ:o 
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^^l.^'ci^t::. ■5I^^S?ffi:1^Vr2i3D^S:;^^ m4i^z^ 

[0026] ^ti. yfrnDm^itmi^^tix-ty^j^ 

>r 3 0 a^'^m t ^^tllt ti^tt. y^JU^"^ 
3 0a <:7)^pM^:^^'f^^ iz4^^ K^-oX-^y^S^^^ 

^^^y3 3(,zX'7Xi}b&i^Vyr4 2(D:f^hJ^m}m 

4 2 a(3^!&*:h,^:ft?tE:bd^':^# <55r'l.3ti!^tc. xr- 
;t'4 1 acr,±m\,zmx. i^ti^l^isi:^-^:^^ < ^5: 0 . 

?*EjE4 1 B:;^)>i^-sr^DgP4 1 h^-^LXm^^ 

y^3 4^z^^fdr^S.mco^fiM.msrfL. -^^mKiW^4 1 

h[^coEM^m\yt^fzbbiz^ m^^^y5^i\-i-xv 
mmm}m^'(oimm4izm-p ci 

5S:':)7tr^^. ■sr^^^itl±:^°>r2c7)^^55^'m^^04^^ 
M5 0c J: D^;^t;:^^<^0. I114(c^-r^fi5 0 
b i: i; ^ or^Wi^ftE^^°>T 2 J^^:fi^ , 
[0027]^ ^\iZ^ :f3mm^3 Oi)^Mck<r)Xhu- 
^t.X'mmti^tl^b. -fe>'^^^'>^^^'X3i^&3 0a:^' 

^lizmt. i^ti^i}\ hh\^t:L<r>'^y^^U^'^x^ 

3 0a*J^/jN^PMt(-'5r'9. ^<7>—:frC\ ^fiJEi^UV 
r4 2cO;KhAffl!(fM4 2 a.izm)'iXt%Mmnf)^1kk 
t^-oX. Xrr-)VA 1 aC7)JiJ^(cani.i^il-Stf:b:tJ:5>' 

m.±\>Zt£^. :i(^tzib. '^I^0m4 1 b(^^PM3^-' 
^/Hc^J). ■5r^xOgP4 1 b|^^E:^:^^'S:^(c^^. 
^co;^ci6. &i3^mW:4 1izX'oX^^h&il:^m 

h±^<^j:^. ^m}±tim^comtm4iz^^pci m 

[ 0 0 2 8 ] J: a :*:0iJcO?feE»^S i> . 
m^3 0(OXT-?VX hri-:^t:m[li-^iiZLfzi)^':>X 

^^Mm&^yy2co^M. m^xi,:^:i^yy'&ijm/ 
n^yyi^ti^mitt^ X 0 izums^im^WE^tit 

COT. :^r6I^#3 0co^^^«3&>'Jt«gww^$v«t«f 

(o^^i^^. :fj\^mi^3oco^i^m.i)^imm:^^^M 
nw^izi,^ BM^^^-^uy^m^i!)mi^tL^. 
[0029] <m3mmm> ^^m<^M3mmm^m5 
izm-^'\^xim^6<, last^iov^T. ^-^6 iit&ti^ 
^^B4 cotkm'^^t mnzmf ^titz^^^-f ^^x^^. 
^■^6 2imyu^^x'^^6 1 iztk^^tifzmmtm 
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t^mmt^^. mmtm^62ii. mm^u^^xmm 

^MM&MzmtX. 112 <b) (.z^'tJ:of.zmK^<7)m 

[0030] ^mcDmsmjmm^t. m i m^m(,z^h 
immwmn<mmi ^^3ii,zi^tx nmsm^ 6 2 lo 
^m^K tti. mm^3ot:irLxmm^ti^n^Kij 

fzi^cox'hKi. mimmm(^zmtmj±mmmmtmmcr> 
imizm-^^^x. n.M&MzjBttzjf^yrKMr/yi^y 

mimmmifZ^^msmm^utmmco^^^mT 
[0 0 3 1 ] <^Ammm> ^m^mmAmmm^me 

3h<7)m}P^^m^-thmn'^>^. ^eeur^ 
mn-^y^.^ei^ es},fn]^mm^3o^mmT 
z.fii^<nK-n'^y^t.zi:->xnMK-nm^^ 

6 6. 6 7. 6 8?^?^i^(7)ft-^tCJJJtrm»bi^J#6 2c7) 

§n.TV^>5. 30 
[0 0 3 2] ^C7)^4 iO^Jil^J{i±iec7) J: ^ tZ5|iR5c:$iX 
TiiO. 9^i:#^^M n>y bJSP 1 , P2 

<7)::*c/hWf^tc:^-^'^ . ::^f^jtm#3 Oc:oxr-;Pi0^ift 

bJEEP2 iOt^^vv^^tcfi. :^^^^a^^J^^I#3 0(^xr 

-Mme<ni&smzm^L. ^^m.^3 0hm^z^m 
3cor^hM.m}m3hi,zm^^tihtnm-^. 

^mM:^! P H tzJS 1 5^c»fi^S:TOJ:bi^J# 6 2 t^m 
^^-r-So 'mz^ ^^-(vi^yh}±P2:^^^UV2-/hEPlX 
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tzmmm^^mm}tmi^6 2izn!,:b^h. mmitm^e 
2Rx/u^'a.u-^6i,t. mmLf^m2 ^ m3comm^\ 

[0033] Lf^-^^-ox. :icom4cr>mmmi^zx-yx 

[0034] 

[^B^co^m] mLUrnVtiX 0 iZ. i ^ t . 

^^J^n^^coiz-t^^lti^^T^. Lti-fy^^X . Wki^z 

^ h h^iz. ^^\y-^<7^'mmm^w^xn hmm^h 
[m 1 ] m 1 «wcf^^?fij±iEij^aco[Hig&iMT-3^) 

[0 2 ] m 1 «fe0lJt^f^^?fi£B»^g<:Oi|t'MT'$) 
[113] ^2^JfeWcf^-l.?Aragi(^g^IIIi?&llT'S5> 

[114] n2mm\,z^tm'mmmm>iizmthfihv 
^a.\y-^<m^mx'h^. 

[115] ^3^|^Jt3^-g>tfi£BiBi(^gc7)IlIiM'CSi 
[116] m4lllt^Jt::f^^?fiJFESgi!i^SiOI5Ii?&llT'S) 

[ n 7 ] i^mrn^.^ m\±mmm.<7M^mxh h . 
[US ] mmmwimwmmmzmi. ^tth 

[ n 9 ] ^mmzi^h \mmmw7mmxh h . 

1,3 0 ■n\^mm^ 

la, 30a ^yi^J<>iJ^xm^ 

5 m^^-^y 
3 1 ^r^o# 

3 2 ^S'-fy\°X^g| 

3 3 m?tJE:^ft^^^>' 

4 1 jEE^^^S 
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ABSTRACT: 

PURPOSE: To provide a hydraulic drive for hydraulic work machine 
which can secure superior metering characteristics even in the case of heavy 
loading as well as light loading. 

CONSTITUTION: A hydraulic pump 2 and an actuator 3 are connected to 
each other via metering passes 30b 1 and 30b2 provided on a direction 
switch valve 30. A throttle valve 4 is provided at the lower reaches of a 
center bypass 30a provided on the direction switch valve 30. Bypass piping 
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32 is provided parallel to a set piping of the throttle valve and a variable 
throttle valve 3 1 is provided in the piping. Loading pressure from a loading 
pressure signal line 33 is introduced to the variable throttle valve. In the case 
of light loading, spring force of a spring 31a becomes predominant over the 
loading pressure so as to close the bypass piping and a control pressure 
signal 5 for lowering pumping force and pump flow rate is transmitted to a 
regulator 6. In the case of heavy loading, the loading pressure is 
predominant over the spring force so as to open the bypass piping and a 
control pressure signal for raising pumping pressure and pump flow rate is 
transmitted to the regulator 6. 
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